Heparan sulfate proteoglycans mediate internalization and degradation of beta-VLDL and promote cholesterol accumulation by pigeon macrophages.
Pigeon and rabbit beta-migrating very low density lipoprotein (beta-VLDL) are similar in size and composition, yet rabbit beta-VLDL consistently stimulates greater cholesteryl ester accumulation in pigeon peritoneal macrophages than does pigeon beta-VLDL. The purpose of this study was to determine the mechanism of this difference. Pigeon beta-VLDL bound to both a high and low affinity site while rabbit beta-VLDL bound primarily to a low affinity site. The high affinity site had the characteristics of the LDL receptor. Most rabbit beta-VLDL and some pigeon beta-VLDL bound to the low affinity site that was not down-regulated by cholesterol loading. beta-VLDL binding to the low affinity site and subsequent internalization and degradation were mediated by cell surface heparan sulfate proteoglycans (HSPG). Evidence for this includes inhibition of binding and uptake by chlorate, which prevents sulfation of proteoglycans, and by treatment with heparinase but not chondroitinase ABC. beta-VLDL uptake was stimulated by lipoprotein lipase (LpL) and apolipoprotein E (apoE), both known to bind HSPGs. Uptake and degradation of beta-VLDL were not mediated by the LDL receptor or the alpha(2)MR/LRP. Thus, binding of beta-VLDL to low affinity, high capacity HSPG binding sites on pigeon macrophages appears to directly promote internalization and degradation and is largely responsible for the greater ability of rabbit beta-VLDL to stimulate cholesterol accumulation.